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We, Eluott Brothers (London) 
Llvuted, a Company rc^scered under liie 
la-vre of Great Briiain, of Century Works, 
Lewisham, London, S -E-IS, En^and, do ihere- 

5 by dcdare the nature of this invention and 
an what manner the same is to fee performed 
to be pardailarly described and ascertained 
in and by ithc following statement: — • 
This invention relates .to pressure fluid dis- 

10 triburion s>^tems and is concerned wi^ a oon- 
necDor for coupling the pressure fluid conduits 
off a nuniber of related pieces of apparatus 
TO one anoiher and/or to a source or sources 
of fluid supply. The pieces of apparatus re- 

15 ferred to may, for example, comprise pressure 
regulating units, filters, palot valves, control 
insmiments and other devices in which the 
tjressure of the fl-uid is utilised wish or Mdth- 
init there being any consumption of the fluid. 

20 It is the main object of the present inven- 
tion to provide an imjsroved conneaor such 
chat .the pieces of appaiaius shall be capable 
of ready connection thereto and discanneotion 
therefrom without the necessity for making 

25 and breaking pipe connections and substan- 
tially in .the same manner and. with the same 
ease as dectricai appBances may be plugged 
inao circuits on an eleocrical distribution 
board. 

30 A further object of the invention is to 
make it possible to produce relatively involved 
passages for the flow of pressure fluid .through 
tbe oonnecror without tbe necessity either for 
bending complex pipe forms or for soldering, 

11 . brazing or iiSce operations. 

iAbcotdingly, the invention consist of a con- 
nector having fluid passages capaible of being 
selectively coupled to tbe pressure fluid con- 
(imts of a number of related pieces of 

40 apptaratus and lo a source or sources^ of fluid 
ei^ly, the passages being formed within the 
tbidcness of a panej member and leading to 
oudets and inlets formed from one or more 
faces thereof and the arrangement being such 



that pieces of epparaius formed with inlets, 
outlets or iboth inlets and outiets are capable 
of being denachably coupled in ^ leakproof 
manner witih appropriate outieis, inlets or 
boith outilets and inlets on the panel member. 

(Preferably each outiet of the panel member 
through wMchj if unoccupied, pressure fluid 
woifld escape is fitted with a non-reDum valve 
which is normally urged to the closed position 
by .the pressure of the fluid, means being 
provided to unseat tthe valve and hoM it in 
die open position on coupling one of smd 
pieces of apparatus an oo-operation tiierewitlL 

iSome of the operative connections may be 
established .between the pieces of apparatus 
-md the panel member by itihe engagemem of 
tubular spigot members with soclcet fonma- 
tions which are fimied with radiailly compres- 
sible, elastic sealing means adapted to produce 
a fluid-tight seal when the spigoit member is 
pressed home icito the socket foranation. The 
tubular spigot members may be mounted on 
the pane!! member or on the piece of apparatus^ 
the socket formations being arranged on the 
piece of aj^aratus or on the .pand, as tiie 
case may be. The means adapted to unseait 
the non-retum valve may comprise a p1«g 
having a valve-eagaging extension and foimed 
with pons for esrabilishing communication 
with a passage in the plug, the arrangement 
being such that when the plug is pushed home 
into the appropriate pandl outiet, the exten- 
sion thereon will engage and displace die non- 
recmn valve and the ports in the plug wild 
be located within the passage in £he panel 
member into which pressure fluid is released 
by the opening of tiie valve, this fluid passing 
into the passage in .the plug and tiience to 
the piece df apparatiK concem.ed. In one 
arrangement^ ihe plug may be fixed in the 
inlet on -the piece of apparatus and in another^ 
the plug may cJonsititute a permanentiy 
mounts feature of the panel member, it being 
slidably disposed within a tubular spigot 
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secured in the JatceV so 'chax its outej- end is 
-adapted cu -fce rngaged and displaced by the 
base of a socket formtoon in the piece of 
apparatus concerned w'ben the spjgot enters 
5 the formation co form a fimd-tight seal liert- 
with. This displacement of the plug causes 
the extension thereon to unseat the valve whili^ 
at the same rimCj tihe ports in die plug are 
brought onwards of rht edge of a v/ail of the 
10 spigot member which otherwise obnmates ihose 
ports, the plug normal'ly being held in an 
outer position by the pressure excrtei by the 
non-recum valve. 
•In a preferred construction the .panel .ffienj- 
1^ b^ is fonned in .three superposed pcxrtions, 
the centra] portion being iformed 'Witih grooves 
in the upper aad loy?^ faces to constitute 
passages for .the flow of the pressure fluidj 
these passages being interoonnectedj if de- 
20 sired^ by bores fanned -through the body of 
the central por^on. -Top -and bointom ooidons 
are adapted to be secured upon- .the upper- 
and -lower faces of the central poid'ODj with 
the imenposiiion of seaiLing. means -adapted ro 
25 prevent leakage from one passage, to another 
or • to the cytemail - atmosphere^ and- the- top 
p'oirdon is formed with out3et apertures- to. 
register- wiiih; the respective passages... In some- 
cases additional- outlets may'^ open into one 
30 of- .the -tdge faces of the -panel tand m'ain supply 
connections may be formed- in another edge 
face of the panel' -.to lead - into- appiopaaaie^ 
pressure fluid passages therein. - • 

it will be appredaied tihat where the pres- 
35 sures to be encotmtered are rdativdy high^- 
the pieces of apparatus may also be piovided 
wiftih -positive retaining means adapted to -en- 
gage the panel when the piece -of appaiiatus- 
is coupled thereto. ' - • 
40 The - 'invention will be dearly understood 
from the following more derailed description 
of one exam.plle:of the -way in which -it may 
be' carried into effect, reference bdng made - 
to '.the- accompanying diawting in which: — - 
45 -Fiig.- 1 as a front devaiion of a panel mem- 
ber 'embodying the linvemtion .showing partly 
sectioned parts of -associated- pieces -of' 
apparatus ^)emg lapproachoi thereto. - 
!Fig. 2 is a fragmentary section taiken on j!he- 

50 line n— HI of Fig. -1.- - - - ^ . ; 

(Fdg. 3 is a fragmenuary sectaon-of the panel- 
member taken oij the line lU — iM of F^.- 1- 
showing- a partly sectioned parr of a further - 
associated piece -of apparatus being approached ' 
55 thereroj and - ' • 

-• iFig. "4 is- a fragmentary 'section 'ro a larger" 
scale -showing in -the engaged condition mro 
of the oonoecaons- of one of the pieces of 
apparatus indicated in Fig. l. 
^0 This example is concerned TOth a connector' 
comprising- an air dastr&iition paneQ for use 
in connection with pneumatic controlling gear 
oomj>rising a • rumber' "of -separalte' pieces "of- 
apparatus which, in use, must be imercon- 
65 nected in a predelteimined manner. Examples 



of such pieces of -apparatus .are a pneumatic 
comxaller unit, a unit adapted ro convert an 
electric or other input signaS into a pneumatic 
output pressure or pressures, a pilot valve 
>unit, an air Alter unit and a pressure reguHaror 70 
unit 

In order that several such units may con- 
veniently be connected in the required manner 
and also be readily disconnected for purposes 
such as those of inspecftion^ deaning or 75 
adjustment without the necessity for maldng, 
. breaking and i-emaHng pipe joints, the units 
are provided widi means whereby ahey may 
be plugged into. a panel in a manner analogous 
to that an which deotrical ^n its may be 80 
plugged into a distribution btfaid. 

The panel is composed of thi^ main ele- 
ments consisting of top and boioran plates 1 
and 2 lespectively and an intermediate block 
3 (see Figs. 2 and 3). The latter,, which may 85 
be a casting in aluminium^ is ftnmcd on its 
upper and jower faces with grooves or diannels 
adajyted to constitute passages for the flow of - 
compressed air from one connecting point to 
analiier, cercain of ^ch connecting points beuig- 90 
marked 4, 5, 6 or 7 in Fig. 1. Those passages 
lormeti in die lower. face of the blodc -3 are- 
indicated- an broken -Hues composed of short 
dashes and are maited -8 while .those passages 
foimed in the upper face of .the block. are. 95 
andacaied-in broktti lines composed of long, 
dashes and are marked.- 9. Tliese passages 
fotow. any apprppiiate patih^ which may be. 
rectilinear, curvilinear or • sinuous, aud are 
dismbuted ben^een- the .upper and lower faces. 100 
of ,tiie bllodc in die most convemenit manner- 
for producing the desired :conneciiQns, bores 
10 . (such as shown in Fig. 3) being, formed 
through the thickness of theJjlodc. to .inter- 
connect passages on the upper and lower- faces 105 
thereof where necessary. In some cases, as. as 
111 in Fig. 2, the bore may. extend .paiit-iway. 
throughL the irlock 3 in order to c^pen jnto a 
furtfher.iore 12 formed parallel widiiiiie ixppei, 
and lower faces -and opening into ome of the 110 

edges of -the block. . . - ... - . • 

. At each, point at .wMch a. connectdon -is- 
required to be made to ±e passfages 8 and. 9 - 
there., is .provided .an outileit .or inlet- such as 

5-, .15 - or- 7- which jnay be located at. the 115 
end of a- pass.aga or . ai .point along.' the 
dengitlh of. a passage. .Alxjsft of • nhe outlets, are 
apemires foimed in the .upper plate 1 of -the 
complete panel :dthough- some, .as has been* 
intiicaced. at • 4, a^e. - bores- opening -into . the 120 
«iges. of. the. latter, for ex'ample cosnstiinite. 
m'aSn fluL<i. supply connectionis. . - .... .... 

.It waOi be.imdenscood that the three ansain-. 
cctoposents of. .the panel, are. seaiied. fiimly. 
tpgeftiher -with, die.-inteipositiim .of gaskets . 13 . 125 
of rubber,, or a. similar elastic compt)sitioni 
whioh wall, prevent cross-leakages- of .pressure 
fluid foom. one. passage 8 or- 9. to .another. - 
The outlets or inlets 4, 5,. A or. 7 .may 
be of different characters depending* upon the 130 
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nature of ithe co-operating formatioos on the 
lespeciive units wMch are to be plugged into 
the panel. Some esamples of suitable consmic- 
tioos of outlets and inleis with the appropriate 

5 fomations on the units will now be described. 
'A simple form of inlet or outlet (shown at 
4 in Fig. 1) for oo-operating with a plain 
lubiiUr projeaion .14 on the unit 15 com- 
prises a cyiindrica! bore 1'6 opening at its 

10 inner end by way of bores 12 iid U to one 
of the passages 8 or 9 in the block and hav- 
ing its wall formed lowards the outer end 
mth an annular recess 17 within which is 
located a packing ring .18 of an dastic com- 

15 position. The diameter of the bore 16 is 
sMghtly larger than the esoemal diameter of 
the tubular projemon 14 on .the unit 15 and 
the depth of ±e groove or recess 17 and the 
radial dimension of the packing ring IS are 

20 such that the inner portion of this ring will 
noimally picjea substantraiUy into the passage 
through the bore 16. It wilH be understood 
that when the unit 15 is placed in position, 
the tubular pxoijection 14 enters -the bore 16 

25 and in so doing compresses the packing ring 
0.18 radially in order to produce a fiuid-tight 
joint. 

'In another form of inlet or outlet s'hown 
at 5 fFigs. -1 and 3) the xeilative dispositions 

30 of the parts ju^t referred to are reversed, the 
tubular projecrion Ha being secured in an 
apaxurc 19 in the front plate 1 of the panel 
and rfie bore ISa being formed in aiie unit 
20 with its inner end in communication with 

35 the app^opria^ie passage 21 in the Jacter. A 
recess" 17^ and packing ring liSfl are provided 
to correspond to the recess 17 and ring 18 
of an inlet or outlet 4, 
A form of outlet, such as chat shown at 7 

40 in Figs. 1 and 4, which is pmiailarly appro- 
priate for use where the passage 9 leading 
thereto is one which normal'ly contains fluid 
under pressure^ involves the provisioo in the 
ybck portion 3 of tiie panel of a non-rerum 

45 valve. TMs valve is boused within an appro- 
priate bore 22 formed in the block and consists 
of a sleeve 23 sHdaibly fined within the bore 
22 and h"aving a seating 214 at its outer end 
cowards which a baM 25 is ui^od by a spring 

50 26 boused within the sleeve 23. The spring 
26 bears at one end on the bail and at the 
other upon an annulus 27 secured in the inner 
end of the sleeve 23. The disposition of the 
valve is such chat the action of .the fluid pres- 

55 sure tends xo hoQd tbe bail 25 upon its seat. 
A bore 28 is formed through a face pkte 29 
secured to the edge of the block 3 to give 
access .to the ball 25. A radiailly compressible 
packing ring IS of the character already re- 

60 ferred to is accommodiated in che bore 22 be- 
tween the sleeve 23 and the underside of the 
face plate 29. The co-<5peraring fomiation on 
the unit 30 may dien comprise a plug 31 
ftmned from iis inner end with an axial bore 

65 32 wxuch tenninaices sihort of tSie outer end 



of the plug. This bore fmll be in oommuni- 
cation with tbe appropriate passage 33 in the 
unit 30 at its inner end. One or more trans- 
verse bores 34 are formed througji the wall 
of the plug 31 -to open imo the outer end 70 
of the axial bore 32 and -the free extremity 
of che plug is formed with a reduced axial 
extension constituting a dispkdng pin 35. 
The dimensions of .the parts are such that 
when the unit 30 is placed in position, the 75 
plug 3!l will have entered the bore 22 com- 
pressing the packing ring 1<8 radidiy^ and the 
transverse bore or bores 34 will be located 
inwajdly of the ring .1*8 wliile the pin 35 on 
the plug will engage the ball 25 and hold it 80 
from its seat. The sleeve 23 slides inwardly 
of the boie 22 and the ring IS is held in 
its ordginall position ai .the outer end of the 
bore 22 by the action of the pressure fluid. 

In an alternative arrangemem shown in Fdg. 85 
3, a plug 3:lfl of the consmiction just de- 
scribed is displaceably motmted in tile outiet 
6 on the top pdate .1 with its displacing pin 
35a normally engaged wiih the ball 25a. The 
plug 31a is a close sliding fit in a tubular 90 
projecting .outlet 36 secured in .the top plate 
1 and has a fliange 37 at its outer end adapted 
to bear on the outer end 'the tubular projec- 
tion 36 when uie plug 3:lfl is forced inwards 
sufl5cieniDly to displace the ball 25a from its 95 
seat. The esiernal diameter of tiis flange 37 
is substantiiaiiy ithe same as that of the tubul-ai 
projection 36. Ir this arrangement, the co- 
operating foimarion on die unit 20 is an inlet 
of the same characcer as the inltets or oudets 100 
4 already described it having a bore 16fl 
formed with an anntilar recess V7a to receive 
a radially compressible padking ring 18 a. 
Wihen .the .imit 20 is pia:ced in position, the 
outer end 01 die plug 3!la together with the 105 
tubiilar projection 36 enter the ibore VSa^ the 
wall of die projection 36 compressing . -the, 
packing ring iSc and the end of -tiie plug 
311a eventuaSy being displaced by conTacr wiih 
the botJDom end 3:8 of the bone li6fl 10 cause 110 
the ball valve 25a to be displaced from its 
seat. 

Ic is ito be understotod that each unit may 
be fitted with one or more outiet or inleit- 
engaging fosmations which, wheire there are 115 
more than one^ may be ^1 the same or aJi 
differentj or may comprise a nnxture of die 
different ttypes already described 

In the case of some units the engagement 
thereof -with the appropriate oirtiets or inlets 120 
on the panel will be suffi'oient lo hold them 
in position but in other cases it is preferred 
to provide positive means for h:olding tie unit 
in position on the panel. These means are 
df a di!aracter making it a simple maiter to 125 
disconnect them when necessary^ for example 
as Slustrated In Fig. 1, a securing screw 39 
may be momted on tiie unit 30 vo engage 
a screw-threaded aperture 40 fanned in tSe 
fiace plate 29. The unit 20 may simihziLy be 130 
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Md posimvdy to die panel by a screw (not 
shown) adapted ro. engage the screw-threaded 
aperture 41 fonned in the top plate 1. 
By the aid of the apparatus described it 
5 becomes a simple matter to produce complex 
pneumatic coupjings mthout the necessity for 
produdmg conaplicated pipe bends. Morcoverj 
the several units may be conneaed and when 
necessary disconnected, by a simple opera- 

10 don not involving the m'aidng or breaking of 
.pipe .joints and^ in those cases where the non- 
return vialves are provided, the appropriate 
mits may be removed while the pressure fluid 
supply is sliU established without causing loss 

11 of the pressure fluid and, in some instances, 
without intemipting the funotionmg of the 
pressure fluid distribution system. 

What we daim is : — 

'L A conneacor having fluid passages capable 
20 of ^ang selectively coupled to the pressure 
fluid oonduhs of a number of related pieces 
of apparatus and to a soiirce or sources of 
fluid siipi^y, the passages being formed with- 
in the thickness ttf a pand member and lead- 
25 ing ro outiiets and iniLete fonned from one 
or more faces thereof and the arrangement 
ibeing 'such that pieces of apparatus formed 
with inlets, outlets or "boili inHeGs "and outlets 
are capable of being detadiabiy coi^ied in 
30 a aeakproof manner wiith appropriate outlets, 
inlets or both oudecs and inlleJCs on tlie pand 
mem<ber«- 

. 2. A oonneotQr accoixiing to daim" 1 in 
wMch each cutleit of the pand! member 

3J through wMch, if unoccupied, pressure fluid 
would escape is Anted with a non-reitum vaSve 
which is noiroaJly urged to the dosed* por- 
tion by -the pressure of the fluid, means bemg 
provided to unseat the valve and iiold it in 

40 che open position on coupimg one of said 
pieces of apparatus in co-txperatioD therewith. 

3, A connector according ^o daim 2, where- 
in tile operative connection between a niece 
of apparatus and the paneil memlber is estab- 

45 iashed -by the engagement of a tubular spigot 
member witib a • socket formation v^ch -is 
fitted with a radiaMy compressible, dasrtic seal- 
ing means adapted to produce a fluid-tight 
seal when .the spigot membter is pressed home 

50 too the socScoc foimafitm. 

• 14. A xronneccor acooiding to daim 2 or 3. 
wJierein tlie means adiapted to unseat the non- 
rdtuTD valve comprises a plug having a valve- 
engaging extension and formed with poms for 

55 eStabiLishing communication with a passage in 
the plug, .the arrangement being such that- when 
the plug k pusned iome into the appropriate- 
panel outlet, the extension thereon will engage 
and displace, the non-<retiuni vaUve and cfae* 
60 ports in the .plug will be located within the 



passage in the pand member so that the pres- 
sure fluid rdeascd' by the opening of the 
valve may pass through the passage in the plug. 

'5. A connector according to cfliim 4, where- 
in the plug is mounted on a piece of 65 
apparatus. 

6, A connector according m daiim 4^ where- 
in 'the plug is mounted on the pand member 
and is slid ably disposed within a tubular 'spigot 
secured -in the iaiter so .that the outer end 70 
of the plug is adapted to be engaged and 
displaced by the base of a sodcet fonmaiion 
ia the piece of apparatus concerned when the 
spigot enters the socket foimadon to fbnn .a 
fluid-tight seal tberewith.- 75 

7. A connector according to any one of the 
preceding daims^ wherein the pand member 
is ' formed in three superposed ponraons^ the 
cen'trai portion bemg fonned widi giooves in 
its tipper and lower faces to constiliute said 80 
passages for -the flow of the p;-essure fli£d. 

A connector according to daim 7, where- 
in ,the passages are interconnected by bores 
formed through .the body of the central por- 
tion. 

9. A confiector accoidang- to rl-alip 7 or 8, 
wherein the top and bottom portions are* 
adapted to be secured upon the upper and 
iower faces of the central portion with the - 
interposition of sealing means. adaj)ted*to pre- 90 
vent leakage of the pressure fluid from one 
passage to another or to the estemal atmo- 
^here, 

•10, A oonneaor • according to any one of 
claims 7, .8 or 9^ wherdn the xop portion of 95 
the panel member is formed with apertures 
adapted .to register with the respective 
passages. 

' 11. A connector according ^to any one of 
ciaims 7 to 10^ wherein main siyjpily oonnec-" 100 
itions are formed in an edge face of the pand 
member ,to lead into appiiopiiaiB fluid passages 
therein. * 

1(2. A loonnector according to any one of' 
the preceding daims, wherein die- pieces of 105 
apparatus are provided with positive retaining 
means cap'able of being engaged with the panel 
member when the piece of apparatus is* 
plugged into position. ~ 

13. A connector having fluid" passages no 
capable "of being- sdectiveily coupled to the 
pressure fluid conduits of a number .o(f ae- 
Eiated pieces of apparatus constructed, arranged 
and adapted to operate substantially' as herein 
described with r^crence to die accxropanying 115 
drawing. - . . ^ . 

For .the Applicants, - - - • 

■ • - RA!WORTH, MOSS & COOK, 

Qhantexed Patent Agents^ 
- -TJ" Victoria Street/ London, S.W.l. 
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PROVISIONAL SPECIFIGA:TION 



Improvements in Connectors for Pressure iFluid Distribution 

Systems 



iWe, Eluott Brothers (London) 
Limited, a Coinpany registered under tihe laws 
of Gicai Eriiain, of Cenmo' Works^ Lewishanij 
London, SiJlS, da hereby declare diis inven- 
3 doa 10 be described in the foDowing state- 
meoi: — 

This invention relates to pressure fluid dis- 
tribution systems and is coQ'cemed more par- 
ncularly with those systems compiising a 

10 number of related pieces of apparatus each 
designated to uiaiise or connoii the flow of 
the pressure fluid and arteroonnecred in a 
predetermined sequence by passages for con- 
ducting the pressure Euid. The pieces of 

15 apparatus referred ro may, for example, com- 
prise pressure regulating units, filters, pilot 
valves, coojurol instruments and other devices 
in winch the pressure of the fluid is utilised 
with or without there being any consumption 

20 of the fluid- 
It is the main object of the present inven- 
tion 10 provide an improved system of this 
chargrTPT in which the pieces of apparams 
shall be capable <rf ready oonneodon inio and 

25 disconnecdoQ from the lemaiadcr of the sys- 
tem without tnc nccesaiy for maJdng and 
breaking pipe connections and substantially in 
die same manner -ar^d with the same ease as 
clectdcal appliances may be plumed into cir- 

30 cuits on an electricai distribution board. 

A furth^ object of the invention is to make 
it possibk to produce in die system relaiiveiy 
involved circuit arrangements for the passage 
of the pressure fluid without the necessity either 

35 for bending coinples pipe forms or for 
soldering, brazing or like operaidons. 

Acoarding'ly, the invention consists in a 
systan of the charaaer refened to wherein 
the passages constituting the circuits for the 

40 flow of the pressure fluid are fomed in a 
pand member and lead to oudets or inlets 
fonned from one or more faces of the mem- 
bcTj each outlet thixnigh which, if unoccupied, 
pitssure fluid would escape from the system 

45 being flrted with a non-rerum valve which is 
noimally ur^ed to the dosed position by the 
pressure of the fluid, and wherein the pieces 
of apparatus are formed with inlet, outlet or 
both iniet and outlet oonnoctions capable of 

50 co-operating 'n a leak-proof manner with 
appropriate oudets on che panel member, 
means being so provided, either on the piece 
of apparatus or on the pand, in assodaiion 
wiiih each of those outlets fltted with a non- 
55 reDum valve that the imcr-cngagement of die 
mri ^frp ondiTig oonnoodon and the oudet will 



cause the valve to be unseated and held in 
die open posinon. 

Some of the operative connections may be 
estahhshed heDiveen the pieces of apparatus 60 
and the panel member by the engagement of 
tubular spigot members wixh socket tormadons 
which are fitted with radiaiUy compressible, 
elastic sealing means adapted to produce a 
fluidntight sccl when die spigot member is 65 
pressed home into the socket formation. The 
tubular spigot members may be mxwmted on 
the panel member or on the piece of 
apparams, the socket formations being arranged 
on the piece of apparatus or on the panej, 70 
as the case may be. The means adapted to 
unseat the non-return valve may compiuse a 
plug having a valve-enga^g extension and 
formed with pores for establishing c ommimi - 
oation with a passage in the plug, ,tbe arrange- 75 
ment hemg such that when the plug is pushed 
home into the appropriaSe panel outieft, the 
extension jibereon wiH aigage and displace the 
non-rctum vaive and tiie ports in the plug 
wim be located within .the passage in the panel SO 
member into which pressure fluid is released 
by the opening of the valve, this fluid passing 
into .the passage in the pHug and thence to the 
piece of apparatus concerned. In one arrange- 
ment, the plug may be fixed in die inlet con- 85 
nection on the piece of apparatus and in 
another, the plug may constitute a permaneaitily 
mounted feature of .the panel member, it being 
slidably disposed wicbin a tubular spigot 
secured in the lauter so that its outer end is 90 
adaoted to he engaged and displaced by the 
base of a socket fonnataon in the piece of 
apparatus concerned when the spigot enters 
the foimadon ao form a fluid-tight seal ichere- 
witk Tins displacement of the plug causes 95 
the extension thereon to unseat the valve wihiie, 
ai the same time, ithe ports in the plug are 
brought inwards of die edge of a wal of the 
spigot member whicb odierwise obcurates 
these ports, the plug noim-ally bemg hdkj in 100 
an outer position by the pressure exented by 
the non-return vaive. 

•In a preferred construction the panei 
member is formal in three superposed por- 
dons, the central poruon being formed with. 105 
grooves in its upper and lo^wer faces to con- 
stitute channels for .the flow of the pressure 
fluid and these diannds being interconnected, 
if desired, by bores or passes formed 
through the body of the portion. The oilier 110 
and lower portions are adapted to be secured, 
upon the top and bottom feces of the ceatrd 



poidon, with rhe inteiiposition of sealing means 
adapted .to preveni leaJcage from one channel 
So anaiher op ro the external atmosphere^ and 
die upper portion is formed with outlet aper- 
5 cures to legister with the respecdve channels. 
In some cases additional outlets may open 
into one of tiie edge iiaces of cbe panel and 
main supply conaections may be fozmed in 
anojiher edge face of die panel «o lead into 
10 appiopriaxe pressure fluid channels therdn. 
It win bt appreciated chat where the (pres- 
sures to be encountered arc relatively higii, the 
pieces of apparatus may ailso bt provided with 
posmve retaining means adapted ffo engage the 
15 panel when the piece of apparatus is plugged 
into position. 

The invention will be cleaily understood 
from the follofwing more detailed descripdon 
of one example of the way in which it may 
20 be carried into effeat. 

iThis example is concerned witlh an aiir dis- 
joibution panel for use in connection with 
pneumatic conitroliling gear comprising a num* 
tier of sepaiate pieces of apparams which, in 
25 use, must be inter-connected in a ^predeter- 
nsSncd manner. Examples of such pieces of 
apparatus are a' pneumatic controGier unit, a 
unit adapied to convert an electric or other 
input signal into a pneumatic output pressure 
30 or pressures, a pilot valve unit, an air filter 
unit and a pressure regtdator unit. 

tin. Older aiar these several units may con- 
veniently be connected in the required manner 
and ailso be readily disconneaed for purposes 
35 such as those of inspecrion, cleaning or adjust- 
ment without ihe necessity for ma^g, break- 
ing and remddng pipe joints, the several units ' 
arc pxovided with means whereby they may 
be plugged into a distnibution panel in a 
40 manner anaHogous to tihat in whidi eileaanica!! 
units may be plugged in^Do a distribution bo^rd. 

The panel is composed of three Tnain de- 
ments consisting of top and bottom plates and 
an intennedi'ate Hbck. The latter, which may 
45 be a basting in aluminium, is formed on its 
upper and lower . surfaces with grooves or 
channels adapted to constitute passages for the 
flow of compressed air from "one connecting 
point to ancflihcr. These -jpassages foliow any 
50 apprc^mate path, which may be recdiinear, 
curvilinear or suiuous^ and are distributed be- 
tween the upper and lower smfeces of the 
bOoidk in the most oonvenieat manner for pro- 
ducing die desired casGuit conneodons, bores 
55 or pOiHs bdng foimed through the thidcness 
of die.blot:fc-to interoonnect passages on the. 
top and bottom faces thereof where necessary. 
In some cases, -the bore may extend pamr-way 
through the Mo± in order ro open into a 
60 further bore formed parallel with the top and 
boctxnn . surfaces- and -.opening into one rtf the 
edges of the block; 

Alt each point ax which a connection is 
required tx> be made to the passages there is 
65 provided an oudet which roav be located at 



the end of a passage or at a point along the 
'length of a passage. Mosi of these outlets are 
apemires formed in the upper plate of the 
complete panel although some, as has been 
indicated^ are bores opening imo the edges of 70 
the latter. 

It will be understpad icbat the. three main 
comjsonents of the. paneQ are secured fcmiy 
togciher with jhe interposition of gadcets of 
ruDber, or a similar elastic conaposition, which 75 
will prevent crpss4ealcages of. pressure. fluid 
from one passage to another. ■ 

The outHels may be of d.ifferent characters 
depending upon the nature of the co-op eiat- 
•ing formations on the respective units whiclf 80 
are to ibe plugged im:o liie pand. ' Some' 
examples of suitable oonstniorions of outlets 
with the appropriate formations on the uhi^' 
will now be described. _ " ' * 

■A simple form of outileit' for co-operating" 85 
with a plioin tubuSar pn^ection on die unit 
comprises" a cylindrical bore opening at it^ 
inner end to one of the passages in the' block" 
and having its wall formed towards tiie outer 
end wiih an annular recess within which is 90 
located a packing ring of an elastic composi- 
tion. The diameter of the bare is slightly 
ilarger.than the external diameter of ahe tubular 
progection on 'the .unit' and the depith of tSe' 
groove and the radial dimension of lihe packing 95 
ring are such that the inner pontion of this' 
ring wiia normally - project substama^ly into" 
the passage .through the bore. It wiilli bl undiE-' 
stood that when the nnit is placed" in posi- 
tion^ the tubular projeqcion ent^ the boi«' 100 
and^ in so dofng compresses the packing ring' 
radially in order to jproduce a fiuid-dgte" 
joifflt. ' ' " " 

■ In anoiiher form of oudet the rdative* dis- ' 
positions of the paits just referred" to aie re-"" 105 
versed^ the .mbiJar proijection being secured 
in an apemure io'inhe finont plate -df the panel" 
and ;the bore being formed in ihe' uiiit with' 
Its mner end in .communication* witfi' .the 
appropriate passage in the latter. no 
- lA ibim of outlet wHch is pairiculaiiy" 
appropriate for -use where the "passage leading" 
thereto is one which normaiUy contains flmd'r 
under presaure/inTOlves .the pivwsibn .in "the" 
block pornion of the pcanel of a non-xctuiii II5 
vi^ve. 'This valve is housed within an 'appf(>-- 
piiiate bore formed in the Meek and 'prefer- 
ably consists of a ball uig^ mwareis' a seat" 
by a spring, the disposition of .the valve being- 
such that the aoiion of the fluid pressure tends 120 
to hold the bail ' upon its seat. A bore is* 
formed through die blodc from the fmnt "face" 
thereof to give access to the ball and a regiistier^ ' 
ing aperture is formed. through the top plate. 
In one' arrangement of diis character' the aper^ 125 
rure in the mp plate is foimed with an annular 
recess in its wall to accommodate a radfalUy." 
oompressajle padting ring of the character' 
already lefemed to. The co-operatLag dement 
on the unit may then comprise 2 plug formed 130 
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from its inner end with an axial bore which 
tenninates shot of the outer end of the plug. 
This bore wiU be in ccnmnunicatioii ^^'ith the 
appropriate passage in the unit at its inner 

5 end. One or more transverse bores are formed 
through die wall of the plug to open into 
the oucer end of the arial bore and the free 
extremity of the plug is formed uith a re- 
duced axiaJ extension consrituring a dispiac- 

10 ing pin. The dimensions of ±e pans are such 
that when the unit is placed in position, the 
plug will enter the apprc^jiate apemire on 
che panel, compressing the packing ring radi- 
ally, and the transverse bore or bores wiU be 

15 located inwardly of the ring white the pin 
on the plug will engage the ball and hold it 
from its seat. 

'In an alternative arrangement^ a plug of 
che construction just described is displa.ceaibly 

20 mounted in the outlet on the top plate with 
its displaidng pia nonmally engaged with die 
ball. TThe plug is a dose sliding fit in a tubular 
outlet secured in the cop plate and has a flange 
at its outer end adapted to bear on the outer 

25 end of .the .tubular projecdon when the plug 
is forced inwards sufficiently to displace the 
ball from its seat. The external diameter of 
this flange is substanidally the same as that 
of the tubular projeaion. In this arrangement, 

30 the co-operating foimatnon on lihe unit is a 
bore formed with an annular recess to receive 
a radially oompressibie paddng ring. When 
the unit is placed in position, the outer end 
of the plug logether with the tubular pro- 

35 jecrion enter the bore, die wall of the projec- 
tion compressing the paddng ring and die end 
of die plug eventually being displaced by coq- 
taa with the bottom end of the bore to 



cause the ball valve to be di^lace4 fi^m its 
seat. 40 

It is to be understood idiat each unit may 
'be fitted with one or more oudet-engaging 
formations which, where there are more than 
one, may be all the same or all difierent, or 
may comprise a mixture of the differem types 45 
already described. 

iln the case of some units the engagement 
thereof with the appropriate ouiiets on the 
panel wiU be sufficient to hold them in posi- 
don but in other cases it is preferred to pro- 50 
vide positive means for hoiiding ±e unit in 
position on the panel. These means are of a 
character making it a simple maajter to dis- 
connect them v/hen necessary, for example, a 
securing screw may be moumed on the unit 55 
to engage a screw-threaded apemire formed 
in the appropriate surface on the panel. 

By the aid of the apparatus describe it 
becomes a simple matter to produce complex 
pneumatic circuits without the necessity for go 
producing com,pIicated pipe bends. Moreover, 
the several units may be connecDed into the 
circuits, and when necessary disoonneaed, by 
a simplie operadon not involving the ma^ng 
or breakii^ of pipe jomis and, in those cases 65 
where the non-rerum vaiv« are provided, the 
appropriate units may be removed while che 
pressure fluid supply 'is sriM estaMisfhed with- 
out causing 3oss of the pressure fluid and, in 
some instances, without interrupting the func- 70 
tioning of the system. 
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